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Abstract

Background: Cholera mainly affects developing countries where safe water supply and sanitation infrastructure are
often rudimentary. Sub-Saharan Africa is a cholera hotspot. Effective cholera control requires not only a professional
assessment, but also consideration of community-based priorities. The present work compares local sociocultural
features of endemic cholera in urban and rural sites from three field studies in southeastern Democratic Republic of
Congo (SE-DRC), western Kenya and Zanzibar.

Methods: A vignette-based semistructured interview was used in 2008 in Zanzibar to study sociocultural features of
cholera-related illness among 356 men and women from urban and rural communities. Similar cross-sectional
surveys were performed in western Kenya (n = 379) and in SE-DRC (n = 360) in 2010. Systematic comparison across
all settings considered the following domains: illness identification; perceived seriousness, potential fatality and past
household episodes; illness-related experience; meaning; knowledge of prevention; help-seeking behavior; and
perceived vulnerability.

Results: Cholera is well known in all three settings and is understood to have a significant impact on people’s lives.
Its social impact was mainly characterized by financial concerns. Problems with unsafe water, sanitation and dirty
environments were the most common perceived causes across settings; nonetheless, non-biomedical explanations
were widespread in rural areas of SE-DRC and Zanzibar. Safe food and water and vaccines were prioritized for
prevention in SE-DRC. Safe water was prioritized in western Kenya along with sanitation and health education. The
latter two were also prioritized in Zanzibar. Use of oral rehydration solutions and rehydration was a top priority
everywhere; healthcare facilities were universally reported as a primary source of help. Respondents in SE-DRC and
Zanzibar reported cholera as affecting almost everybody without differentiating much for gender, age and class. In
contrast, in western Kenya, gender differentiation was pronounced, and children and the poor were regarded as
most vulnerable to cholera.

Conclusions: This comprehensive review identified common and distinctive features of local understandings of
cholera. Classical treatment (that is, rehydration) was highlighted as a priority for control in the three African study
settings and is likely to be identified in the region beyond. Findings indicate the value of insight from community
studies to guide local program planning for cholera control and elimination.
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Background

Cholera is an ancient enteric disease that originated
from the Ganges delta [1]. It is caused by the bacterium
Vibrio cholerae that exists in the aquatic environment
independent from human hosts [2,3]. V. cholerae pro-
duces an enterotoxin, which is the direct cause of acute
watery diarrhea in humans. Cholera is characterized by
loss of large volumes of rice-water-like stool leading to
severe dehydration and concurrent electrolyte depletion
[4]. Case fatality rates without treatment may reach 50%
[5]. Timely administration of oral rehydration solutions
or infusions is the principal treatment [6].

Global cholera burden and sub-Saharan Africa as a hotspot
Cholera case estimates officially reported to the World
Health Organization (WHO) ranged between 190,000
and 320,000 for the years 2008, 2009 and 2010, and
between 5,000 and 7,500 deaths were reported [7-9].
These figures, however, are highly under-reported
because of limitations in surveillance, including case
definitions, and also fear of trade-related and travel-
related sanctions; they likely represent less than 10% of
the true burden [10]. A recent study estimated the
number of people at risk of endemic cholera globally at
1.4 billion, with an annual burden of endemic cholera of
2.8 million cases and 91,000 deaths [11]. Cholera thrives
mostly in low-income and middle-income countries in
Africa, Asia and the Caribbean [12].

According to the latest estimates, 39% of the popula-
tion in sub-Saharan Africa lived without safe water in
2010 (vs 51% in 1990), with an urban share of 17% and a
rural share of 51% [13]. Use of improved sanitation in
the same region has been increasing from 26% to 30%
since 1990. Similar to the estimates on water supply,
there is also an urban/rural divide: 43% of urban people
benefited from improved sanitation in 2010 versus only
23% in rural areas.

The public health burden of cholera is still intolerable
in sub-Saharan Africa despite the above noted progress
in the provision of safe water and sanitation. Conse-
quently, and because of the recent huge outbreaks in
Zimbabwe, Pakistan and Haiti, the 64th World Health
Assembly adopted a new resolution in 2011 to streng-
then the global fight against cholera [14].

The WHO recommends provision of sufficient, safe
water and adequate sanitation and hygiene (WASH) as
the mainstay to prevent cholera [15]. Official recommen-
dations also include the use of oral cholera vaccines
(OCVs) as a supplementary public health tool for pre-
emptive or reactive control of cholera outbreaks [16].

Professional versus community-reported burden of cholera
The burden of cholera may be characterized with re-
ference to professional indicators, and it may also be
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studied with reference to the local vantage point of
community experience. The public health importance of
cholera with reference to professional indicators has
been extensively studied (that is, disease-related mor-
bidity and mortality, characterization and distribution of
pathogens, classical epidemiologic risk factors, economic
costs and so on) [2-4,11,17-19]. It is widely recognized
that cholera can spread rapidly and easily within countries
(for example, Kenya [20]) and across continents. Official
WHO policy recommends the development of ‘national
and subregional action plans that include cross-border
collaboration [...] to enhance multidisciplinary prevention,
and preparedness and response activities' for effective
cholera control [15].

In contrast with public health professionals, commu-
nities may prioritize other issues. Lay people may care
more about illness-related costs than morbidity, and
they may perceive the risk of illness with reference to
their local rather than regional experiences. Community
perceptions of the causes of illness may also differ from
professional concepts, and this may affect their per-
ceived relevance and value of recommended strategies
for control. Neglecting or underestimating local socio-
cultural aspects of cholera and priorities for control may
limit the effectiveness of interventions and control
programs [21-23]. This point has been elaborated in a
review of social science research on neglected tropical
diseases of poverty, which highlights the ‘importance of
community participation for the successful introduction,
acceptability, and adherence of innovative vector control
interventions and new drugs and diagnostics’ [24].

Notwithstanding the acknowledged importance of
community-based studies, there are very few in Africa.
Some have considered questions about perceived vulner-
ability and social and environmental aspects of cholera
[23,25], but systematic assessment of cholera-related
experience, meaning and behavior is lacking. In res-
ponse to this dearth of community-based research,
three sociocultural field studies were undertaken in a
WHO initiative to examine local urban and rural fea-
tures of cholera and community willingness to accept an
OCYV in eastern Africa. A project in Zanzibar (Tanzania)
examined sociocultural features of cholera with a se-
mistructured interview and estimated anticipated accept-
ance and uptake of OCVs in endemic areas in 2008/2009
[26]. Two additional surveys using an almost identical
instrument were conducted in 2010 in endemic set-
tings in western Kenya and southeastern Democratic
Republic of Congo (SE-DRC). These three databases
on community views of cholera have been analyzed
with a focus on site-specific similarities and differen-
ces [27,28] (Merten S, Manianga C, Weiss MG, Lapika B,
unpublished data). A second set of analyses has examined
sociocultural determinants of anticipated OCV acceptance
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in all three settings [29-31], and of OCV uptake in
Zanzibar [32,33].

The aim of the present work is to review and sys-
tematically compare local cholera-related recognition,
risk perceptions, experience, and meaning in endemic
African settings. Knowledge of prevention, help-seeking
behavior and perceived vulnerabilities are also considered.
Data come from the three cross-sectional interview-based
surveys mentioned above. Particular attention is given to
site (that is, urban vs rural) and gender-specific features.
Given the vastness of eastern Africa, it is expected that
some features may be common while others may be lo-
cally distinctive, and that a systematic assessment of their
distribution in cholera-endemic communities is likely to
be relevant for informing a regionally tailored cholera con-
trol strategy.

Methods

Study settings by country

Study sites for the survey in Zanzibar were chosen in
2008 based on a review of the local cholera burden and
deliberations between the Ministry of Health and mass
vaccination campaign implementers. Study sites in
western Kenya and SE-DRC were selected in 2010
based on (i) epidemiological data collected from
recent cholera outbreaks, (ii) comparability of urban
and rural sites with reference to the survey sites in
Zanzibar and (iii) considerations regarding the se-
curity of the research team (SE-DRC) and accessibility
(western Kenya). The following is a brief description
of the urban and rural study sites in each setting,
including the national and local cholera situation and
related control activities around the time of the
surveys. More details can be found in the individual publi-
cations mentioned previously.

SE-DRC: Katanga province, southeastern Democratic
Republic of Congo

The survey took place in Kasenga district, in DRC’s
southeastern Katanga province. The first waves of the
current seventh cholera pandemic reached DRC in 1974
(then called Zaire). DRC has reported outbreaks of
cholera every year since 1990. The eastern part of the
country, which borders the African great lakes region,
has traditionally been a focus of cholera, and Katanga
province is among the four most affected provinces
[34,35]. In 2010, 13,884 cases were reported by the
WHO for DRC [9]. In 2011, the United Nations Office
for the Coordination of Humanitarian Affairs (OCHA)
reported 22,233 cases, with 2,701 cases (12%) coming
from Katanga province [36]. In the absence of a proper
water and sanitation infrastructure in the area, cholera
transmission dynamics and severity of outbreaks are
mainly driven by environmental (for example, seasonal
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rainfall, the El Nifo phenomenon) and human factors,
such as travel and trade [37].

Primary healthcare in DRC is in principle free, but
user fees in the form of a low flat rate or full cost
recovery have also been introduced in certain areas [38].
Even if no formal user fees are expected, patients will
rarely be treated anywhere in the country if they do not
pay informal fees; this and the fact that health centers
are often out of stock and understaffed reflects the poor
state of the public healthcare system in DRC.

Cholera control activities have been mainly reactive
with a focus on patient treatment in the epidemic-prone
lakes region. Public awareness and information cam-
paigns have been conducted after outbreaks in bigger
cities in southern Katanga region (that is, Lubumbashi,
Mbuji-Mayi, and so on) [34]. Outbreak response usually
includes setting up of treatment centers organized by
governmental and non-governmental institutions.

The small town of Kasenga, located 208 km east of the
provincial capital Lubumbashi, was chosen as the urban
site. Kasenga is situated on the Luapula River that shares
a border with Zambia. Kasenga is divided into eight
districts (known as ‘quarters’) with a total population of
27,000 inhabitants on a surface area of 10 km?” The
town is predominantly populated by Bemba-speaking
people. Kasenga is the terminus for land and water
transportation systems in the area, including buses from
Lubumbashi and boats from Pweto, located north of
Kasenga on Lake Mweru. Residents of Kasenga depend
mainly on three means of livelihood: agriculture, fishing,
and commerce. The urban site in SE-DRC was in a
quarter of Kasenga called Mwalimu, which was inhabited
by approximately 10,300 inhabitants and is characterized
by a high density of buildings. No sanitation is available
and a water supply that works only sporadically has been
installed only in the last few years.

The island of Nkolé, situated approximately 120 km
downstream from Kasenga in Lake Mweru, was chosen as
the rural site. Approximately 7,000 mostly Bemba people
live in Nkolé; they are mainly engaged in agriculture and
fisheries. One part of the population is seasonally migra-
ting to cultivate their fields along the river between
November and March when fishing is usually prohibited.

Availability of sound data on cholera morbidity is a
problem in the area. A manual review of case registers
over the last 3 years at the health posts serving both study
sites confirmed the seasonal influence as there were more
cholera episodes during the rainy season. Kasenga was
itself identified as ‘sanctuary’ for cholera outbreaks among
six other cities in eastern DRC [39]. The true cholera
burden, however, is likely to be higher because of under-
reporting due to the limited accessibility of health services
during the rainy season and due to rumors accompanying
cholera outbreaks in the past.
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Western Kenya: Nyanza province

Both survey sites in Kenya were in Nyanza province,
which borders Lake Victoria. The Lake Victoria region
has been regularly affected by the current cholera pan-
demic since 1977/1978. Cholera outbreaks have dis-
proportionately affected Nyanza province in recent years
in comparison to the rest of Kenya [40]. More than
14,000 cholera-related hospital admissions were reported
in the province in 1997/1998, with a case fatality rate
(CFR) of 4% [41]. Another large cholera outbreak started
in late 2007 in the aftermath of post-election violence,
causing high mortality rates [42]. In 2009, more than
11,000 countrywide cases were reported to the WHO [8].

Apart from public healthcare facilities, there are pri-
vate healthcare facilities owned by different stakeholders,
including multinationals such as the Aga Khan Founda-
tion, faith-based organizations and individuals. They are
thought to offer better services but are very expensive
(minimum of KES500 per visit). After the large out-
break of 2009, control activities in the affected areas
entailed health talks given to the communities. The
health talks were intended to promote awareness of
cholera, its mode of transmission, prevention and clinical
presentations.

Cholera treatment centers (CTCs) are organized only
during an outbreak and all the services are supposed to
be free of charge. Private healthcare facilities too are not
permitted to charge for treating cholera, according to
government policy.

Urban interviews were performed in the provincial
capital Kisumu, which is the third largest city in Kenya.
In 2004, about 60% of Kisumu’s population lived in
slums [43]. Migration into Kisumu from surrounding
districts has been predominantly motivated by better
resources and employment opportunities. Migrants are
most likely to settle in the already impoverished slum
areas.

The urban site was Nyalenda A, a slum in West Kolwa
location of Kisumu district, characterized by a high
population density (23,731 residents living on a 2.8 km?
surface area in 1999), poor planning, insufficient infra-
structure and a severe shortage of basic facilities such as
sanitation, safe water, sewerage and electricity [44]. Only
one dispensary and one private clinic served this com-
munity at the time of the study. Disposal of solid waste
is a major problem. The rural site in Siaya district com-
prised nine villages in the Kakum Kombewa sublocation.
According to a 2007 survey, 3,729 people lived in 1,013
households in the study area [45]. No healthcare facility
was available to villagers in the rural site in early 2010.
Since then, however, three dispensaries have been
constructed [46]. Access to the Siaya district hospital is
difficult because of irregular motorized transport. A
survey conducted in 2007 revealed that almost every
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homestead of Kakum Kombewa was dependent on
water from unprotected sources and latrine coverage
was 74% [45].

Zanzibar archipelago, Tanzania

The survey in Zanzibar, which is an archipelago 50 km
off the coast of mainland Tanzania, was performed on
its two major islands, Unguja and Pemba. Approximately
1.2 million people live in Zanzibar, which is a major
tourist destination. It is believed that cholera reached
Zanzibar as early as 1821 during the first pandemic [1],
with subsequent outbreaks in later pandemics. In the
current pandemic, cholera was reported for the first time
in 1978 [47]. More than 13 outbreaks followed since
then and the annual incidence rate reached 0.5 per 1,000
population between 1997 and 2007 [48]. Outbreaks
usually follow a seasonal pattern (that is, they occur
during flooding in the rainy season), and cholera inci-
dence on the archipelago was shown to be positively
influenced by rainfall and temperature [49]. Estimates
from the Ministry of Health reported a total of 48 cases
with a cholera diagnosis admitted to healthcare facilities
in 2008, 736 cases in 2009 and 248 cases in 2010 [50-52].

The public healthcare system in Zanzibar is divided
into three levels: primary, secondary and tertiary. Each
of the two islands constitutes a zone, headed by a zonal
medical officer. Over 100 primary healthcare units serve
the population; these units are open during the day to
outpatients, provide basic services and are within easy
reach for over 90% of the population. Four primary
healthcare centers (two per zone) operate on a 24-h
basis. These centers can admit up to 30 patients.

Cholera is a recognized priority disease in Zanzibar
and control activities follow national guidelines [53].
Once an outbreak has been declared, a concerted re-
sponse follows that usually involves deployment of chol-
era treatment kits, personnel for outbreak investigation,
clinical treatment and follow-up activities. CTCs are set
up in government health facilities or schools close to
communities where the outbreak has occurred. Medical
treatment (that is, infusions, antibiotics, oral rehydration
solution (ORS)) for suspected cholera patients is free;
affected families mainly incur direct costs to feed the
patient [19].

Chumbuni, in Urban district on Unguja Island, was
selected as the urban study site for the survey; Mwambe,
a village in Mkoani district on Pemba Island, was the
rural study site. Chumbuni was inhabited by approxi-
mately 11,000 people at the time of the study [27]. This
periurban slum-like extension of the capital of Zanzibar
is characterized by a high population density of 15,300
people/km” and brick houses with corrugated roofs.
Mwambe was less densely populated (800 people/km?),
with a population of approximately 8,000 people living
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in mud houses with thatched roofs in widely scattered
hamlets.

Survey design and instrument

The survey in Zanzibar was conducted from June to
August 2008 in collaboration with the Ministry of Health
and the Public Health Laboratory, Ivo de Carneri; the
survey was followed by a mass vaccination campaign in
early 2009. The survey in western Kenya was performed
from March to May 2010 in collaboration with Maseno
University, Kisumu. The survey in SE-DRC was conducted
from August to September 2010 along with researchers
from the Universities of Kinshasa and Lubumbashi.

A semistructured explanatory model interview based
on the Explanatory Model Interview Catalogue (EMIC)
framework [54] was used in all three settings. Each
version was developed and adapted to the local context
(see Additional files 1, 2, 3).

A random sample of adults was interviewed in each
survey. The interview was introduced with a vignette
telling the respondents a story about a local person with
the key signs and symptoms of cholera. The vignette
used in Zanzibar is available as an additional file in
Schaetti et al. [27]. It was the basis for adaptation and
use of vignettes in western Kenya and SE-DRC. Variables
elicited from responses to questions about the condition
depicted in the vignette were related to several domains:
identification; perceived seriousness, fatality and past
personal and household episodes of cholera; illness-
related experience (operationalized as patterns of dis-
tress indicating priority symptoms and concerns about
the illness); meaning (perceived causes); priorities for
prevention (for example, hygiene and sanitation); behav-
ior (help seeking at home and outside the household);
and perceived vulnerability to the illness. Sociodemo-
graphic characteristics were also recorded. Interviews
were conducted in Kiswahili (in all three settings), and
additionally in CiBemba (SE-DRC) and Dholuo (western
Kenya).

Ethics statement

Ethics approval to conduct interviews was obtained by
each individual study from the following review bodies:
WHO Research Ethics Review Committee (western
Kenya, Zanzibar), the University of Kinshasa (SE-DRC),
the Kenya Medical Research Institute (western Kenya)
and the Ministry of Health Ethics Committee of Zanzibar
(Zanzibar). All participants had provided written informed
consent prior to being interviewed.

Approach to analysis

Interview items were analyzed according to both fre-
quency and prominence. Calculation of the promin-
ence was based on whether a category was mentioned
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spontaneously by the respondent in response to an open-
ended question (assigned value of 2), only probing specific
categories (assigned value of 1), and accounting for whe-
ther it was identified as paramount among all reported ca-
tegories (additional value of 3). Each domain is presented
in a table by setting, divided into panels for overall results,
urban and rural site comparisons and gender comparisons.
The three most prominent categories for each setting and
any category with a significant difference between site and
between genders are presented for the domains of illness
experience, meaning, knowledge of prevention and be-
havior. Cross-setting comparisons of the three most pro-
minent categories and site and gender comparisons were
performed using the non-parametric Wilcoxon or Kruskal-
Wiallis test for ranked prominence data and the x> or
Fisher’s exact test for proportions. More detailed and com-
prehensive data stratified by site for western Kenya and
Zanzibar have been published elsewhere [27,28].

Results

Sample characteristics

Approximately equal numbers of men and women from
urban and rural sites were interviewed in SE-DRC
(n = 360), western Kenya (n = 379) and Zanzibar
(n = 356). Detailed sample characteristics for all three
settings have been presented elsewhere [27,29,31]. In sum-
mary, the community samples in all settings were mostly
engaged in agriculture (>25%). This occupation was more
frequent in the rural sites except in SE-DRC, where the
rural site was a fishing village. Fishing was the major activ-
ity of 16.4% of people in SE-DRC (only men) and of 7.3%
in Zanzibar (all men except one woman), primarily from
the rural sites. Self-employment (that is, informal busi-
ness, petty trading, and so on) was also an important oc-
cupation reported by more than 17% across all settings.
Mean age was comparable across settings, varying be-
tween 32.8 and 38.8 years. Men were on average older
than women in SE-DRC and Zanzibar, and rural people in
western Kenya were older than urban people. Average
household size was lowest in western Kenya (mean of 4.5)
and higher in SE-DRC (6.2) and Zanzibar (6.8). Respon-
dents in western Kenya and SE-DRC were predominantly
Christian and respondents in Zanzibar were Muslim. Be-
tween 69% (Zanzibar) and 88% (western Kenya, SE-DRC)
reported to have completed primary or secondary school.
Men and urban respondents were better educated across
all settings. A reliable income was reported least in SE-
DRC (35.3%), and higher in western Kenya (47.8%) and
Zanzibar (55.9%).

Identification, perceived seriousness, fatality and past
experience of cholera

The condition described in the cholera vignette was identi-
fied as cholera in local terms by 96% of respondents in SE-



Schaetti et al. BMC Medicine 2013, 11:206
http://www.biomedcentral.com/1741-7015/11/206

DRC, by 75% in western Kenya and by 88% in Zanzibar
(P <0.001) (Table 1). There were no gender differences in
illness recognition, and only a site difference in SE-DRC
and Zanzibar. Almost every respondent in SE-DRC was
afraid of death due to cholera; fewer respondents in
western Kenya (50%) and Zanzibar (78%) expected a fatal
outcome (P <0.001). Cholera was reported as ‘very serious
illness’ by >8 out of 10 respondents in all settings. Almost
half of the interviewed people in SE-DRC (44.4%) reported
having witnessed a cholera episode within the household,
and more so in the urban site. Among the 22.4% of
respondents reporting this in western Kenya, urban
residents and men were more prevalent; there was no
gender difference in SE-DRC and Zanzibar. More rural
residents were among the 15.5% who reported household
episodes in Zanzibar.

Patterns of distress: priority symptoms and psychosocial
impact

Excluding symptoms that were mentioned in the vi-
gnette (that is, muscle cramps, vomiting, frequent and
large amounts of rice-water-like stool), weakness was
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identified as the most prominent symptom in all set-
tings (see Additional file 4). Unconsciousness (SE-DRC,
Zanzibar) and sunken eyes (all three settings), which are
signs of dehydration, were also prominently reported.
Somatic symptoms were mainly differentiated between
urban and rural sites in SE-DRC and Zanzibar. In SE-
DRC, where urban community residents have more ex-
perience with cholera, signs of dehydration and rectal
pain received greater prominence than in the rural site.
In western Kenya, lack of awareness about additional
symptoms for cholera, coded as ‘cannot say, was signifi-
cantly higher than in SE-DRC and Zanzibar, and with a
higher prominence in the rural site.

Cholera was perceived as having a significant impact
on people’s lives in all three settings (Table 2). The social
impact of cholera was mainly characterized by financial
concerns that were manifested by people reporting loss
of family income and interference with work-related ac-
tivities in all three settings, albeit with significantly differ-
ing prominences. Men in SE-DRC and Zanzibar reported
more negative influences of cholera on the household
economy. In western Kenya, direct costs related to cholera

Table 1 Identification, seriousness, fatality and past episodes of cholera in endemic areas of three African settings

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 356
Overall % % %
Identification of illness®*** 964 75.2 882
Seriousness*** 81.1 913 9.6
Expected fatal outcome without treatment*** 99.7 499 775
Past household episodes*** 444 224 15.5
Past personal episodes* 83 11.6 53
Site comparison Urban, %  Rural, % Pvalue Urban,%  Rural, % Pvalue  Urban, %  Rural, %

P value
Identification of illness® 93.9 98.9 0.020 726 778 0.285 95.5 80.8 <0.001
Seriousness® 85.6 76.7 0.030 91.6 91.0 0.832 95.0 98.3 0.084
Expected fatal outcome without treatment* 994 100.0 0317 60.0 39.7 <0.001 84.4 70.6 0.002
Past household episodes 52.2 36.7 0.004 274 17.5 0.044 6.7 243 <0.001
Past personal episodes 77 89 0.703 132 10.1 0423 28 79 0.035
Gender comparison Female, % Male, % Pvalue Female,% Male,% Pvalue Female, % Male, %

P value
Identification of illness® 97.8 95.0 0.170 788 715 0.122 883 88.1 >0.999
Seriousness® 790 83.2 0.295 912 914 0.907 96.1 97.2 0.577
Expected fatal outcome without treatment* 99.5 100.0 0.320 529 46.8 0.151 749 80.2 0.257
Past household episodes 43.1 458 0.563 15.5 29.6 0.003 129 18.1 0.172
Past personal episodes 78 89 0.680 8.3 15.1 0.053 34 73 0.104

‘Overall’: comparison between settings based on the x? test (identification of iliness and personal episodes) and Kruskal-Wallis test (seriousness, fatality and

household episodes), *P <0.05, ***P <0.001. ‘Site comparison’ and ‘Gender comparison”: figures in bold designate significant differences at P <0.05 based on the

Fisher's exact test (identification of illness and personal episodes) and Wilcoxon test (seriousness, fatality and household episodes). Data for Southeastern

Democratic Republic of Congo (SE-DRC) in ‘Overall’ section from Merten et al. [31]. Data for western Kenya in ‘Site comparison’ section from Nyambedha et al. [28].
Data for Zanzibar in ‘Overall’ and ‘Site comparison’ sections from Schaetti et al. [27].

“ldentified as cholera in local language based on vignette.
PCoded as ‘very serious'.
“Coded as ‘usually fatal without treatment’.



Table 2 Comparison of the psychosocial impact of cholera in endemic areas of three African settings, by site and gender

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 356
Overall Total reported Prominence Total reported Prominence Total reported Prominence
Interference with 1.64 98.7 2.19 96.9 235
work/daily activities***
Loss of family 24 96.3 2.63 95.5 213
income***
Sadness, anxiety, 2.70 98.2 1.84 97.5 1.89
worry***
Site comparison Rural Urban Rural Urban Rural

Total  Prominence  Total  Prominence Pvalue  Total  Prominence  Total  Prominence Pvalue  Total ~ Prominence  Total ~ Prominence P value

reported reported reported reported reported reported

Costs (transport, 87.8 140 94.4 142 0.575 97.9 1.51 87.3 1.28 <0.001 972 207 96.0 1.67 0.142
food, drugs)
Disruption of health 689 0.96 7 0.84 0229 553 057 519 0.58 0.627 48.0 0.54 88.1 0.94 <0.001
services
Interference with 67.2 1.12 86.7 1.56 <0.001 84.2 1.35 788 133 0379 65.4 0.82 74.6 1.28 <0.001
social relationships
Loss of family income 91.1 257 939 2.25 0.174 97.9 2.94 94.7 2.31 <0.001 983 2.1 927 2.16 0463
Sadness, anxiety, worry 97.8 243 98.3 2.96 <0.001 100.0 1.90 9.3 1.78 0.064 100.0 2.06 94.9 1.72 <0.001
Gender comparison Female Male P value Female Male P value Female Male P value

Total ~ Prominence  Total  Prominence Total ~ Prominence  Total  Prominence Total ~ Prominence  Total  Prominence

reported reported reported reported reported reported

Disruption of health 69.6 0.88 709 092 0.754 46.9 0.47 60.5 0.69 0.004 732 0.78 62.7 0.69 0.051
services
Interference with 95.0 1.46 98.9 1.82 0.005 98.5 2.07 98.9 232 0.085 955 2.36 97.2 233 0.704
work/daily activities
Loss of family income 945 2.55 905 227 0.112 96.4 274 96.2 251 0.178 93.9 1.96 97.7 2.31 0.007

Categories ordered alphabetically, except for ‘cannot say'. Total reported = percentage of categories reported spontaneously and upon probing. ‘Prominence’ = mean prominence of categories based on how reported
(spontaneous = 2, probed = 1, most troubling = 3). ‘Overall figures in bold designate top three prominent categories; comparison between settings based on the Kruskal-Wallis test, *** P <0.001. ‘Site comparison’ and
‘Gender comparison”: figures in bold designate significant differences at P <0.05 based on the Wilcoxon test. Data for Southeastern Democratic Republic of Congo (SE-DRC) in ‘Overall’ section from Merten et al. [31].

Data for western Kenya in ‘Site comparison’ section from Nyambedha et al. [28]. Data for Zanzibar in ‘Site comparison’ section from Schaetti et al. [27].
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episodes were not a priority overall, but a distinct urban
concern.

Perceived causes

Problems with unsafe drinking water and a dirty envir-
onment in general, were the most common perceived
causes for cholera in all settings (Table 3). However, lo-
cally embedded explanations (for example, witchcraft)
were still widespread, especially in rural areas (SE-DRC
and Zanzibar). Lack of latrines was also a prominent per-
ceived cause in western Kenya (not elicited in Zanzibar).
There were site differences in 10 out of 12 categories in
Zanzibar, while only 3 categories in SE-DRC and 4 cat-
egories in western Kenya had significant urban/rural dif-
ferences. A dirty environment was often reported more in
urban sites of western Kenya and Zanzibar, which may re-
flect conditions that residents are unable to control. Flies
were particularly prominent in Zanzibar, without differen-
tiation between site and gender. Flies, which can act as
disease vectors for cholera, were mostly mentioned in
connection with food handling in Zanzibar.

Knowledge of prevention and priority of hygiene and
sanitation

Safe food and water and vaccines were prioritized for
prevention in SE-DRC (Table 4). Although safe water
was also a priority in western Kenya, respondents in
western Kenya and Zanzibar identified sanitation issues
(stool and garbage disposal) as priorities for prevention.
Health education was reported with equal priority across
all settings (P = 0.925). Differing ideas on prevention be-
tween sites and between men and women existed mainly
in western Kenya, and least often in SE-DRC. Vaccin-
ation as a preference was not reported differently be-
tween sites and gender.

Help-seeking behavior
Use of ORS and rehydration in general was a top priority
for home-based treatment of cholera patients in all
three settings (Table 5). Self-administration of drugs was
an additional prominent treatment option in SE-DRC
(mainly antibiotics) and western Kenya (tetracycline and
metronidazole (Flagyl’) most frequently mentioned).
Herbal treatment was the most prominent option in
Zanzibar, with a rural preference. Less commonly re-
ported practices were praying, which showed a higher
prominence in urban than rural western Kenya, and
drinking alcohol. The latter category, which was not eli-
cited in the Muslim society of Zanzibar, was higher
among men than women in SE-DRC and western Kenya.
Healthcare facilities were universally mentioned in all
three settings (Table 6), with an urban preference in
western Kenya and Zanzibar and a rural preference in
SE-DRC based on the assessment of the most preferred
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health provider. Other help-seeking practices were far
less common: advice from friends and colleagues was
the second most prominent category in western Kenya
and Zanzibar, also preferred more by rural and male
respondents. Visiting pharmacies/or purchasing over-
the-counter drugs was the third most prominent
category across all settings; it had the highest priority in
western Kenya and was reported with a significantly
higher prominence in rural than in urban Zanzibar.

Vulnerability to the illness

Respondents in SE-DRC reported cholera as a condition
affecting almost everybody (>84%) without differen-
tiating much between sex, age and class (Table 7). This
percentage was a little lower in Zanzibar (>74%). Re-
spondents in western Kenya differentiated more between
women and men and identified children and the poor as
most vulnerable to cholera.

Discussion

Based on data from almost 1,100 interviews in 3 en-
demic settings, this paper represents the first systematic
study of the nature and distribution of local sociocul-
tural features of cholera in urban and rural communities
at high risk in eastern Africa. The following points may
be worth considering in planning local educational activ-
ities to increase public awareness of interventions for
cholera control, and to advise communities of practical
ways of preventing cholera and managing cases. Study
findings may also be used to promote advocacy among
decision makers for investment in strategies and action
for better control or elimination of cholera.

Implications for regional cholera control policy and action
This study identified more differences between urban
and rural communities than between men and women
across all domains. This suggests a need for an approach
in program planning that is sensitive to setting-specific
disparities in all three settings. Findings also indicate
that local terms for cholera are recognized and adequately
understood in all settings by over three-quarters of the
surveyed populations. Use of these terms in health educa-
tion and control activities is advisable.

There is a past collective experience and memory of
cholera-related symptoms in all settings. In SE-DRC,
where poverty levels are higher and the public health
system is weaker than the other settings, people rely
heavily on social networks since income-generating
activities are less available. Thus, social networks may be
more important in SE-DRC (and probably also in DRC
in general) in order to meet needs. Cholera causes
primarily a considerable economic impact in all settings
represented by fears of absence from work or income-
generating activities and reported loss of family income.



Table 3 Comparison of perceived causes for cholera in endemic areas of three African settings, by site and gender

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 356

Overall Total reported Prominence Total reported Prominence Total reported Prominence

Dirty environment*** 93.3 1.83 96.3 1.97 97.8 2.99

Drinking contaminated 94.7 2.68 95.5 2.21 95.2 1.65

water***

Eating unprotected/ 94.7 1.94 93.1 1.75 94.9 144

spoiled food***

Flies* 953 144 96.0 1.30 96.9 1.60

Lack of latrines™** 933 172 95.8 1.79 NA NA

Site comparison Urban Rural P value Urban Rural P value Urban Rural P value

Total ~ Prominence  Total  Prominence Total ~ Prominence  Total  Prominence Total  Prominence  Total ~ Prominence

reported reported reported reported reported reported

Contact with 84.4 117 894 112 0.657 55.8 0.64 63.0 0.75 0.115 85.5 1.07 91.0 1.58 <0.001

contaminated water

Dirty environment 91.7 1.83 95.0 1.82 0.631 97.9 2.29 94.7 1.63 <0.001 99.4 3.68 96.0 2.30 <0.001

Drinking contaminated ~ 93.3 234 96.1 3.02 <0.001 974 218 93.7 223 0.778 96.1 1.65 944 1.66 0.384

water

Eating forbidden food 206 023 133 0.15 0.094 11.6 0.12 14.8 0.15 0.365 27.4 0.27 54.8 0.48 <0.001

Eating soil 53.9 0.65 41.7 0.45 0.006 60.0 0.60 524 052 0.136 36.9 0.37 48.6 0.49 0.023

Eating unprotected/ 928 1.89 96.7 1.99 0.100 953 1.75 91.0 1.74 0432 95.5 1.60 94.4 1.27 <0.001

spoiled food

Flies 933 1.37 97.2 1.52 0.236 96.3 135 95.8 1.25 0.004 994 1.62 94.4 1.58 0.163

God's will 40.0 0.56 42.2 0.55 0.668 89 0.09 74 0.07 0.586 93.3 1.22 86.4 1.83 0.001

Malaria 26.1 030 200 021 0.115 195 021 249 0.25 0.243 15.1 0.15 48.0 0.49 <0.001

Witchcraft 47.8 0.64 69.4 0.86 <0.001 95 0.09 116 012 0.494 20.7 0.21 45.8 0.50 <0.001

Worms 36.1 0.39 36.7 0.39 0976 23.2 0.24 39.7 0.40 0.001 134 0.13 46.9 0.47 <0.001

Cannot say 44 0.11 39 0.14 0.638 2.1 0.42 11.6 0.77 0.005 1.1 0.02 13.6 0.27 <0.001

Gender comparison Female Male P value Female Male P value Female Male P value

Total ~ Prominence  Total  Prominence Total ~ Prominence  Total ~ Prominence Total  Prominence  Total  Prominence

reported reported reported reported reported reported

Dirty environment 923 1.77 94.4 1.89 0.251 96.9 1.84 95.7 2.10 0.043 97.8 291 97.7 3.07 0334

Eating soil 519 061 436 049 0.092 45.4 0.45 67.6 0.68 <0.001 436 044 418 042 0.772

Cannot say 50 0.15 34 0.10 0.620 77 0.65 59 0.54 0476 11.2 0.22 34 0.07 0.005

Categories ordered alphabetically, except for ‘cannot say’. ‘Total reported’ = percentage of categories reported spontaneously and upon probing. ‘Prominence’ = mean prominence of categories based on how

reported (spontaneous = 2, probed = 1, most important = 3). ‘Overall”: figures in bold designate top three prominent categories; comparison between settings based on the Kruskal-Wallis test, *P <0.05, ***P <0.001.
‘Site comparison’ and ‘Gender comparison’: figures in bold designate significant differences at P <0.05 based on the Wilcoxon test. Data for Southeastern Democratic Republic of Congo (SE-DRC) in ‘Overall’ section
from Merten et al. [31]. Data for western Kenya in ‘Site comparison’ section from Nyambedha et al. [28]. Data for Zanzibar in ‘Site comparison’ section from Schaetti et al. [27].

“Not elicited in Zanzibar.
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Table 4 Comparison of prevention options for cholera in endemic areas of three African settings, by site and gender

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 354
Overall Total reported Prominence Total reported Prominence Total reported Prominence
Health education 92.5 1.75 98.9 1.89 95.5 1.90
Safe disposal of 95.0 1.79 97.9 1.61 98.6 2.09
garbage***
Safe disposal of stool*** 939 1.53 97.9 1.81 98.3 2.09
Safe food*** 95.3 1.92 984 1.67 97.5 1.66
Safe water*** 93.3 2.06 98.2 1.93 96.9 1.74
Vaccines*** 87.2 2.00 879 1.15 86.2 1.20
Site comparison Urban Rural Urban Rural Urban Rural

Total ~ Prominence  Total ~ Prominence Pvalue Total  Prominence  Total  Prominence Pvalue  Total  Prominence  Total  Prominence P value

reported reported reported reported reported reported

Health education 90.0 1.80 95.0 1.71 0.371 98.9 2.27 98.9 1.51 <0.001 96.6 193 94.3 1.88 0.581
Preventive drugs 594 0.87 65.0 1.04 0331 86.3 1.05 91.5 1.20 0.049 83.7 1.01 88.6 1.18 0.040
Protection from 10.6 0.13 5.0 0.05 0.047 74 0.09 21.7 0.22 <0.001 NA NA NA NA NA
supernatural influence®
Safe disposal of garbage 939 1.71 96.1 1.87 0.154 984 1.53 974 1.69 0.257 929.4 2.51 97.7 1.66 <0.001
Safe disposal of stool 9.7 153 96.1 1.54 0911 97.4 1.66 98.4 1.96 0.026 994 1.96 97.2 221 0.301
Safe food 944 1.86 96.1 1.98 0.298 98.9 1.76 97.9 1.58 0.002 98.3 1.78 96.6 1.53 0.001
Gender comparison Female Male Female Male Female Male

Total ~ Prominence  Total ~ Prominence Pvalue Total  Prominence  Total  Prominence Pvalue  Total  Prominence  Total  Prominence P value

reported reported reported reported reported reported

Health education 91.7 1.66 933 1.84 0361 98.5 1.87 99.5 1.92 0.571 95.5 1.72 95.4 2.10 0.014
Protection from 5.0 0.05 10.6 0.13 0.044 134 0.14 15.7 0.17 0.533 NA NA NA NA NA
supernatural influence®
Safe disposal of garbage 95.6 1.78 944 1.79 0.500 97.4 1.52 98.4 1.70 0.026 989 213 98.3 2.05 0.906
Safe food 94.5 198 96.1 1.86 0.206 98.5 1.69 984 1.65 0.888 98.3 1.78 96.6 1.53 0.013
Safe water 923 215 94.4 1.98 0.159 98.5 2.04 97.8 1.82 0.019 972 1.77 96.6 1.71 0926

Categories ordered alphabetically. ‘Total reported’ = percentage of categories reported spontaneously and upon probing. ‘Prominence’ = mean prominence of categories based on how reported (spontaneous = 2,

probed = 1, most useful = 3). ‘Overall" figures in bold designate top three prominent categories; comparison between settings based on the Kruskal-Wallis test, *** P <0.001. ‘Site comparison’ and ‘Gender comparison’:
figures in bold designate significant differences at P <0.05 based on the Wilcoxon test. Data for Southeastern Democratic Republic of Congo (SE-DRC) in ‘Overall’ section from Merten et al. [31]. Data for western Kenya
in ‘Site comparison’ section from Nyambedha et al. [28].

*Not elicited in Zanzibar.
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Table 5 Comparison of home-based self-treatment options for cholera in endemic areas of three African settings, by site and gender

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 356

Overall Total reported Prominence Total reported Prominence Total reported Prominence

Drinking water/liquids*** 55.6 0.86 89.4 2.00 69.1 1.32

Herbal treatment*** 503 0.84 332 062 66.3 1.79

ORS*** 92.8 3.26 87.1 2.20 66.3 1.45

Self-administered drugs*** 56.1 1.19 73.9 1.89 584 1.30

Site comparison Urban Rural P value Urban Rural P value Urban Rural P value

Total ~ Prominence  Total  Prominence Total ~ Prominence  Total  Prominence Total ~ Prominence  Total  Prominence

reported reported reported reported reported reported

Doing nothing at home 56 0.09 106 0.24 0.109 0.5 0.03 53 0.12 0.020 27.9 1.25 19.8 0.53 0.005

Drinking water/liquids 66.7 1.07 444 0.64 <0.001 879 1.93 91.0 207 0493 68.7 1.58 69.5 1.05 0.006

Herbal treatment 50.0 0.79 506 0.89 0912 30.0 0.61 365 0.63 0.292 49.7 1.29 83.1 2.31 <0.001

Prayers 444 0.80 506 0.74 0497 51.1 0.68 323 0.37 <0.001 559 0.74 47.5 0.73 0229

Self-administered drugs 48.3 1.03 63.9 1.36 0.006 76.8 1.95 70.9 1.83 0.251 44.7 1.03 723 1.57 <0.001

Gender comparison Female Male P value Female Male P value Female Male P value

Total ~ Prominence  Total  Prominence Total  Prominence  Total  Prominence Total ~ Prominence  Total  Prominence

reported reported reported reported reported reported

Alcoholic drink? 4.4 0.05 11.2 0.12 0.019 4.1 0.06 10.8 0.14 0.014 NA NA NA NA NA

Herbal treatment 47.0 0.78 536 091 0.147 258 0.42 411 0.83 0.001 709 1.92 616 167 0.149

ORS 91.7 327 939 3.26 0.790 90.2 2.38 83.8 2.01 0.017 654 136 67.2 1.53 0492

Self-administered drugs 50.3 1.07 62.0 1.32 0.023 69.6 1.87 784 1.91 0.585 61.5 1.35 554 1.25 0.363

Categories ordered alphabetically. ‘Total reported’ = percentage of categories reported spontaneously and upon probing. ‘Prominence’ = mean prominence of categories based on how reported (spontaneous = 2,

probed = 1, most helpful = 3). ‘Overall”: Figures in bold designate top three prominent categories; comparison between settings based on the Kruskal-Wallis test, *** P <0.001. ‘Site comparison’ and ‘Gender

comparison’: Figures in bold designate significant differences at P <0.05 based on the Wilcoxon test. Data for Southeastern Democratic Republic of Congo (SE-DRC) in ‘Overall’ section from Merten et al. [31]. Data for

western Kenya in ‘Site comparison’ section from Nyambedha et al. [28]. Data for Zanzibar in ‘Site comparison’ section from Schaetti et al. [27].
®Not elicited in Zanzibar.
ORS oral rehydration solution.
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Table 6 Comparison of outside help-seeking options for cholera in endemic areas of three African settings, by site and gender

Category SE-DRC, n = 360 Western Kenya, n = 379 Zanzibar, n = 356
Overall Total reported Prominence Total reported Prominence Total reported Prominence
Faith healers 19.4 0.31 185 0.23 149 0.18
Healthcare facility 100.0 4.79 100.0 4.76 100.0 4.64
Informal help*** 136 0.18 54.6 0.72 559 0.86
Pharmacy/OTC*** 194 0.20 59.1 0.70 34.0 0.36
Site comparison Urban Rural P value Urban Rural P value Urban Rural P value
Total Prominence  Total Prominence Total Prominence  Total Prominence Total Prominence  Total Prominence
reported reported reported reported reported reported
Healthcare facility 100.0 4.69 100.0 4.90 0.001 100.0 4.87 99.5 4.65 0.005 100.0 4.87 100.0 4.41 <0.001
Informal help 156 022 11.7 0.13 0.263 44.2 0.54 65.1 0.90 <0.001 38.5 0.52 73.4 1.21 <0.001
Pharmacy/OTC 206 0.22 183 0.18 0.546 553 061 63.0 0.79 0.072 27.4 0.27 40.7 0.44 0.007
Traditional healers 94 0.14 44 0.09 0.075 12.1 0.16 17.5 0.19 0.187 3.9 0.04 9.6 0.12 0.031
Gender comparison Female Male P value Female Male P value Female Male P value
Total Prominence  Total Prominence Total Prominence  Total Prominence Total Prominence  Total Prominence
reported reported reported reported reported reported
Healthcare facility 100.0 477 100.0 482 0976 100.0 4.79 100.0 4.72 0475 100.0 4.77 100.0 4.51 0.013
Informal help 10.5 0.12 16.8 0.23 0.078 49.5 0.62 60.0 0.83 0.026 50.8 0.69 61.0 1.03 0.014
Traditional healers 50 0.08 89 0.15 0.159 10.3 0.12 19.5 0.22 0.014 7.8 0.08 56 0.07 0418

Categories ordered alphabetically. ‘Total reported’ = percentage of categories reported spontaneously and upon probing. ‘Prominence’ = mean prominence of categories based on how reported (spontaneous = 2,
probed = 1, most helpful = 3). ‘Overall”: figures in bold designate top three prominent categories; comparison between settings based on the Kruskal-Wallis test, *** P <0.001. ‘Site comparison’ and ‘Gender
comparison”: figures in bold designate significant differences at P <0.05 based on the Wilcoxon test. Data for Southeastern Democratic Republic of Congo (SE-DRC) in ‘Overall’ section from Merten et al. [31]. Data for

western Kenya in ‘Site comparison’ section from Nyambedha et al. [28]. Data for Zanzibar in ‘Site comparison’ section from Schaetti et al. [27].

OTC over-the-counter drugs.
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Table 7 Perceived vulnerability to cholera in endemic
areas of three African settings

Category SE-DRC,  Western Kenya,  Zanzibar,
n =360 n =379 n =356
Sex
No differentiation 90.6 63.6 87.1
Women more vulnerable 6.9 24.5 104
Men more vulnerable 25 1.9 25
Age
No differentiation 844 269 79.5
Adults more vulnerable 8.1 224 8.1
Children more vulnerable 75 50.7 124
Class
No differentiation 86.3 449 744
Rich more vulnerable 06 29 0.0
Poor more vulnerable 13.1 52.2 256

SE-DRC Southeastern Democratic Republic of Congo.

Indirect costs were reported more than direct costs,
probably reflecting the fact that the latter are usually
covered by the healthcare system (during CTCs) or by
non-governmental organizations in all three settings. In
Zanzibar, laboratory-confirmed cholera patients reported
almost three-quarters of private costs as indirect costs
[19]. Differences in costs anticipated between rural and
urban areas (different options for generating income)
and genders (men more often generating a cash income)
were not consistent across all settings.

In line with the high recognition of the clinical vi-
gnette and the reported severity and help seeking, infec-
tious pathways of cholera are widely acknowledged, even
though local causal explanations continue to coexist in
all settings. The predominance of environmental and
sanitation-related factors and ingestion of contaminated
water or food hygiene as perceived causes points to
interventions needed in infrastructure. Because of this
relatively high overlap between biomedical facts and
local ideas about cholera, future community interven-
tions may preferably address environmental and infra-
structural issues, rather than solely reemphasize
education about causes of cholera. It cannot be ruled
out, however, that for those who subscribe to traditional
causes such as sorcery (primarily in DRC), classical
control activities may not be sufficient.

The three settings differ considerably in terms of water
supply and sanitation infrastructure. Use of improved
drinking water sources (45%) and improved sanitation
(24%) was lowest in 2010 in DRC [13]; the same indicators
were higher in Kenya (59%, 32%) and Zanzibar (53%, 53%;
numbers for Tanzania). Despite this relative variation, but
in line with the commonly prioritized environmental
and water and food-related perceived causes, the most
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prominent prevention options referred to infrastruc-
tural aspects (water and sanitation) in all settings.

Similar to the prominence of biomedical meanings,
overall help seeking at home reflected a relatively high
awareness about professional cholera treatment in all
three settings. Rehydration to treat patients at home was
prominently reported in all three settings. Antibiotics
were the third most prominent treatment option in SE-
DRC and western Kenya. They were more prominent in
rural areas in SE-DRC and Zanzibar, even though rural
villagers are generally poorer and antibiotics have to be
purchased. This may be a consequence of limited access
to health facilities in the rural areas, while at the same
time indicating the availability of antibiotics in remote
areas. This suggests that future interventions should pri-
marily focus on rehydration, but also reconsider the role
of antibiotics and their potential of being used inappro-
priately. Antibiotics are part of the treatment regimen as
the WHO recommends antibiotics for severe cases [55]
(though some recommend it also for moderate cases
[56]), but indiscriminate use may jeopardize their effec-
tiveness and was shown to induce resistance [57]. Anti-
biotic use also means out-of-pocket expenditures that
may be better used for purchasing ORS packets or salt
and sugar for home-made oral rehydration solutions.

Herbal treatment, which is still important today for
diarrhea management in many African settings despite
westernization and modernization, may potentially con-
flict with effective cholera treatment. Herbs were among
the most important self-help options in rural Zanzibar;
this may call for more emphasis about their potential to
delay initiation of rehydration and the use of ORS.
The lower priority for herbal treatment in SE-DRC and
western Kenya may suggest less attention is needed in that
regard for effective information, health education and
communication campaigns.

While limited accessibility to health posts or CTCs may
still hinder patients or caretakers from seeking care for
cholera, the consistent and pronounced priority for pro-
fessional treatment of cholera across the three settings is
another important finding for policy makers in the region.
The underutilization of health services may be explained
by various factors, such as distance, perceived quality of
care, competing obligations, recognition of a need for
treatment, and so on. Further study of the role of these
reasons locally would be relevant for cholera control.

Concerning questions about the vulnerability of some
segments of the population to cholera, in western Kenya
respondents were more likely to acknowledge differences.
They were consistently less likely than respondents in the
other settings to report ‘no differentiation, and they more
frequently identified women or men, adults or children,
and the poor as more vulnerable. The findings suggest
both greater cultural sensitivity to vulnerability in general,
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and a tendency to generalize the vulnerability of women
and children to cholera. Respondents at the other settings
were less likely to distinguish the vulnerability of these
specific subgroups. In the comparison of SE-DRC and
western Kenya, this may reflect less access to health
services and lower levels of overall development, which
affect everyone. In Zanzibar, the finding may reflect less
emphasis on vulnerability in health policy. However, this
is unclear and the reasons for acknowledging the
vulnerability of some groups require further study. In any
case, the relative priority of the needs of the general popu-
lation and of specific subgroups requires consideration in
cholera control and for strategies to integrate services in
the general health system. Acknowledgement of children
and pregnant women as high-risk groups that should be
prioritized for cholera vaccines [58] suggest more atten-
tion to the relative vulnerability of subgroups would be
appropriate in health education in SE-DRC and Zanzibar.

Vaccination has also been recommended by the WHO
as an additional measure to WASH in epidemic and en-
demic situations [16]. Although no vaccination campaigns
have been conducted in the study sites before the surveys,
the use of vaccines for prevention was identified by a ma-
jority in all settings and it received the highest priority in
SE-DRC. Vaccine action was a matter of sufficient priority
for the government of Zanzibar that it conducted an OCV
mass vaccination campaign in 2009. Additional analyses
on community demand for oral cholera vaccination con-
firm a high regard for vaccination with anticipated accep-
tance rates above 93% in the three surveys [29-31]. While
an analysis of sociocultural determinants of anticipated
OCV acceptance across the three settings using meta-
analytical techniques is in preparation, the descriptive
findings presented here indicate good prospects for future
vaccination campaigns in the region. It should be noted,
however, that a high acceptability, constituting only one
component of access to health (care), does not directly
relate to a high effectiveness. Unlike other multicountry
comparisons of people’s ideas about illness and willingness
to receive a not-yet-existing vaccine [59,60], finhdings
from this study are directly relevant for public health prac-
tice. Two cholera vaccines are available and prequalified
by the WHO, and planning is underway to increase their
use in populations at risk [61].

This study is limited by the fact that findings are based
on cross-sectional surveys, which do not take into ac-
count the possibility of changes in the studied domains
over time. The strengths of this three-country compari-
son lie in the use of three individual community surveys
that were planned and implemented in a highly consis-
tent manner. All surveys used the same, although locally
adapted, interview schedule; this enabled maximum
comparability in the analysis of sociocultural features of
cholera across the three settings.
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Conclusions

Based on this comprehensive review of local under-
standings of cholera-related diarrhea and priorities for
cholera control in southeastern Democratic Republic of
Congo, western Kenya and Zanzibar, local program plan-
ners are encouraged to intensify control activities in this
region. Sustainable cholera control, let alone elimination,
is only possible through improvements in the local water
supply and sanitation infrastructure. Due to political and
economic realities in the region, which are improving
much too slowly, control of cholera continues to depend
mostly on response activities (that is, ensuring timely
rehydration through local treatment centers) in the fore-
seeable future. This study indicates that such an approach
is likely to be very effective in areas with endemic cholera
in eastern Africa. At the same time, regional decision
makers may also consider using vaccines in popula-
tions at risk of recurrent cholera outbreaks; such in-
termediate activities would help mitigate morbidity and
mortality while programs for improving water and sanita-
tion are underway.

Additional files

Additional file 1: EMIC interview for study of community views of
cholera in southeastern Democratic Republic of Congo.

Additional file 2: EMIC interview for study of community views of
cholera in western Kenya.

Additional file 3: EMIC interview for study of community views of
cholera in Zanzibar.

Additional file 4: Comparison of priority symptoms for cholera in
endemic areas of three African settings, by site and gender.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

Conception and design of the study: CS, NS, SM and MGW. Analysis of data:
CS, NS and SM. Writing of manuscript: CS, NS, SM and MGW. Revision of
manuscript: all authors. All authors read and approved the final manuscript.

Acknowledgments

We appreciate statistical support provided by Christian Schindler and Leticia
Grize. We are grateful to the Bill & Melinda Gates Foundation, USA, for
financial support of this comparative study through a grant to the World
Health Organization. The authors alone are responsible for the views
expressed in this publication and they do not necessarily represent the
decisions, policy or views of the World Health Organization.

Author details

'Department of Epidemiology and Public Health, Swiss Tropical and Public
Health Institute, Socinstrasse 57, PO Box, 4002, Basel, Switzerland. 2University
of Basel, Petersplatz 1, 4003 Basel, Switzerland. *Public Health Laboratory Ivo
de Carneri, PO Box 122, Wawi, Chake-Chake, Pemba, Zanzibar, United
Republic of Tanzania. “Department of Sociology and Anthropology, Maseno
University, Private Bag, Maseno, Kenya. “Department of Anthropology,
University of Kinshasa, PO Box 127, Kinshasa XI, Democratic Republic of
Congo. 5Global Task Force on Cholera Control, World Health Organization,
20 Avenue Appia, 1211 Geneva 27, Switzerland. ’Initiative for Vaccine
Research, World Health Organization, 20 Avenue Appia, 1211 Geneva 27,
Switzerland.


http://www.biomedcentral.com/content/supplementary/1741-7015-11-206-S1.pdf
http://www.biomedcentral.com/content/supplementary/1741-7015-11-206-S2.pdf
http://www.biomedcentral.com/content/supplementary/1741-7015-11-206-S3.pdf
http://www.biomedcentral.com/content/supplementary/1741-7015-11-206-S4.pdf

Schaetti et al. BMC Medicine 2013, 11:206
http://www.biomedcentral.com/1741-7015/11/206

Received: 26 March 2013 Accepted: 15 August 2013
Published: 18 September 2013

References

1.

15.
16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Echenberg MJ: Africa in the Time of Cholera: a History of Pandemics from
1817 to the Present. New York, NY: Cambridge University Press; 2011.

Gil Al, Louis VR, Rivera IN, Lipp E, Hug A, Lanata CF, Taylor DN, Russek-
Cohen E, Choopun N, Sack RB, Colwell RR: Occurrence and distribution of
Vibrio cholerae in the coastal environment of Peru. Environ Microbiol 2004,
6:699-706.

Hug A, Sack RB, Nizam A, Longini IM, Nair GB, Ali A, Morris JG Jr, Khan MN,
Siddique AK, Yunus M, Albert MJ, Sack DA, Colwell RR: Critical factors
influencing the occurrence of Vibrio cholerae in the environment of
Bangladesh. Appl Environ Microbiol 2005, 71:4645-4654.

Harris JB, Larocque RC, Qadri F, Ryan ET, Calderwood SB: Cholera. Lancet
2012, 379:2466-2476.

Sack DA, Sack RB, Nair GB, Siddique AK: Cholera. Lancet 2004, 363:223-233.
WHO Global Task Force on Cholera Control: First Steps for Managing an
Outbreak of Acute Diarrhea. Geneva, Switzerland: WHO; 2003.

WHO: Cholera: global surveillance summary, 2008. Wkly Epidemiol Rec
2009, 84:309-324.

WHO: Cholera, 2009. Wkly Epidemiol Rec 2010, 85:293-308.

WHO: Cholera, 2010. Wkly Epidemiol Rec 2011, 86:325-340.

WHO: Cholera Fact Sheet No 107. [http://www.who.int/mediacentre/
factsheets/fs107/en/index.html]

Ali M, Lopez AL, You YA, Kim YE, Sah B, Maskery B, Clemens J: The global
burden of cholera. Bull World Health Organ 2012, 90:209-218A.

Zuckerman JN, Rombo L, Fisch A: The true burden and risk of cholera:
implications for prevention and control. Lancet Infect Dis 2007, 7:521-530.
WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation:
Progress on drinking water and sanitation: 2012 update. New York, NY:
WHO/UNICEF; 2012.

WHO: Cholera: mechanism for control and prevention (Resolution WHAG64.15,
24 May 2011). [http//www.who.int/entity/cholera/technical/
Resolution_CholeraA64_R15-en.pdf]

WHO: Cholera, 2011. Wkly Epidemiol Rec 2012, 87:289-304.

WHO: Cholera vaccines: WHO position paper. Wkly Epidemiol Rec 2010,
85:117-128.

Kirigia JM, Sambo LG, Yokouide A, Soumbey-Alley E, Muthuri LK, Kirigia DG:
Economic burden of cholera in the WHO African region. BMC Int Health
Hum Rights 2009, 9:8.

Poulos C, Riewpaiboon A, Stewart JF, Clemens J, Guh S, Agtini M, Sur D,
Islam Z, Lucas M, Whittington D: Costs of illness due to endemic cholera.
Epidemiol Infect 2012, 140:500-509.

Schaetti C, Weiss MG, Ali SM, Chaignat CL, Khatib AM, Reyburn R,

Duintjer Tebbens RJ, Hutubessy R: Costs of illness due to cholera, costs of
immunization and cost-effectiveness of an oral cholera mass vaccination
campaign in Zanzibar. PLoS Negl Trop Dis 2012, 6:e1844.

Mugoya |, Kariuki S, Galgalo T, Njuguna C, Omollo J, Njoroge J, Kalani R, Nzioka
C, Tetteh C, Bedno S, Breiman RF, Feikin DR: Rapid spread of Vibrio cholerae
01 throughout Kenya, 2005. Am J Trop Med Hyg 2008, 78:527-533.

Nations MK, Monte CM: “I'm not dog, no!": cries of resistance against
cholera control campaigns. Soc Sci Med 1996, 43:1007-1024.

Stanton BF: Assessment of relevant cultural considerations is essential for
the success of a vaccine. J Health Popul Nutr 2004, 22:286-292.

Williams L, Collins AE, Bauaze A, Edgeworth R: The role of risk perception
in reducing cholera vulnerability. Risk Management 2010, 12:163-184.
Manderson L, Aagaard-Hansen J, Allotey P, Gyapong M, Sommerfeld J:
Social research on neglected diseases of poverty: continuing and
emerging themes. PLoS Negl Trop Dis 2009, 3:e332.

Collins AE: Vulnerability to coastal cholera ecology. Soc Sci Med 2003,
57:1397-1407.

Schaetti C, Hutubessy R, Ali SM, Pach A, Weiss MG, Chaignat CL, Khatib AM:
Oral cholera vaccine use in Zanzibar: socioeconomic and behavioural
features affecting demand and acceptance. BMC Public Health 2009, 9:99.
Schaetti C, Khatib AM, Ali SM, Hutubessy R, Chaignat CL, Weiss MG: Social
and cultural features of cholera and shigellosis in peri-urban and rural
communities of Zanzibar. BMC Infect Dis 2010, 10:339.

Nyambedha EO, Sundaram N, Schaetti C, Akeyo L, Chaignat CL, Hutubessy
R, Weiss MG: Distinguishing social and cultural features of cholera in

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51

52.

Page 15 of 16

urban and rural areas of Western Kenya: Implications for public health.
Glob Public Health 2013, 8:534-551.

Sundaram N, Schaetti C, Chaignat CL, Hutubessy R, Nyambedha EO,
Mbonga LA, Weiss MG: Socio-cultural determinants of anticipated
acceptance of an oral cholera vaccine in Western Kenya. Epidemiol Infect
2013, 141:639-650.

Schaetti C, Chaignat CL, Hutubessy R, Khatib AM, Ali SM, Schindler C,

Weiss MG: Social and cultural determinants of anticipated acceptance of
an oral cholera vaccine prior to a mass vaccination campaign in
Zanzibar. Hum Vaccin 2011, 7:1299-1308.

Merten S, Schaetti C, Manianga C, Lapika B, Chaignat CL, Hutubessy R,
Weiss MG: Local perceptions of cholera and anticipated vaccine
acceptance in Katanga Province, Democratic Republic of Congo.

BMC Public Health 2013, 13:60.

Schaetti C, Ali SM, Chaignat CL, Khatib AM, Hutubessy R, Weiss MG:
Improving community coverage of oral cholera mass vaccination
campaigns: lessons learned in Zanzibar. PLoS ONE 2012, 7:e41527.
Schaetti C, Ali SM, Hutubessy R, Khatib AM, Chaignat CL, Weiss MG: Social
and cultural determinants of oral cholera vaccine uptake in Zanzibar.
Hum Vaccin Immunother 2012, 8:1223-1229.

Bompangue D, Giraudoux P, Handschumacher P, Piarroux M, Sudre B,
Ekwanzala M, Kebela |, Piarroux R: Lakes as source of cholera
outbreaks, Democratic Republic of Congo. Emerg Infect Dis 2008,
14:798-800.

The African Cholera Surveillance Network (Africhol): Africhol in the
Democratic Republic of Congo (DRC). [http://www.africhol.org/country/drc]
RDC Humanitaire: RD Congo - Situation du Cholera en 2011.
[http//www.rdc-humanitaire.net/index.php/features-mainmenu-48/
infographies/1713-rd-congo-situation-du-cholera-en-2011]

Bompangue ND, Giraudoux P, Plisnier PD, Tinda AM, Piarroux M, Sudre B,
Horion S, Tamfum JJ, llunga BK, Piarroux R: Dynamics of cholera outbreaks
in Great Lakes region of Africa, 1978-2008. £Emerg Infect Dis 2011,
17:2026-2034.

Médecins Sans Frontieres: User fees in the eastern Democratic Republic of Congo:
a barrier to access to health-care. Results of 5 epidemiological surveys: Pweto,
Kabalo, Shabunda, Baraka, Mweso. [http://hdl.handle.net/10144/90301]
Piarroux R, Bompangue D, Oger P-Y, Haaser F, Boinet A, Vandevelde T:
From research to field action: example of the fight against cholera in the
Democratic Republic of Congo. Field Actions Sci Rep 2009, 2:69-77.

Feikin DR, Tabu CW, Gichuki J: Does water hyacinth on East African lakes
promote cholera outbreaks? Am J Trop Med Hyg 2010, 83:370-373.
Shapiro RL, Otieno MR, Adcock PM, Phillips-Howard PA, Hawley WA,

Kumar L, Waiyaki P, Nahlen BL, Slutsker L: Transmission of epidemic Vibrio
cholerae O1 in rural western Kenya associated with drinking water from
Lake Victoria: an environmental reservoir for cholera? Am J Trop Med Hyg
1999, 60:271-276.

Shikanga OT, Mutonga D, Abade M, Amwayi S, Ope M, Limo H, Mintz ED,
Quick RE, Breiman RF, Feikin DR: High mortality in a cholera outbreak in
western Kenya after post-election violence in 2008. Am J Trop Med Hyg
2009, 81:1085-1090.

UN-Habitat: Kisumu Urban Sector Profile. Nairobi, Kenya: UN-Habitat; 2006.
UN-Habitat: Cities Without Slums: Situational Analysis of Informal Settlements
in Kisumu. Nairobi, Kenya: UN-Habitat; 2005.

Office DPH: Cholera Report 2007: Siaya District. Siaya; 2008.

Kenya Health: Kenya Health Facilities List. [http://www.ehealth.or ke/facilities/
search.aspx?txtsrch=kakum-+kombewa&search x=0&search.y=0]

WHO: Cholera country profile: Zanzibar (Tanzania). [http://www.who.int/
entity/cholera/countries/Zanzibar%20(Tanzania)%20country%20profile. pdf]
Reyburn R, Deen JL, Grais RF, Bhattacharya SK, Sur D, Lopez AL, Jiddawi MS,
Clemens JD, von Seidlein L: The case for reactive mass oral cholera
vaccinations. PLoS Negl Trop Dis 2011, 5:952.

Reyburn R, Kim DR, Emch M, Khatib A, von Seidlein L, Ali M: Climate
variability and the outbreaks of cholera in Zanzibar, East Africa: a time
series analysis. Am J Trop Med Hyg 2011, 84:862-869.

Revolutionary Government of Zanzibar: Health Information Bulletin 2008.
Zanzibar City, Zanzibar: Revolutionary Government of Zanzibar; 2009.
Revolutionary Government of Zanzibar: Health Information Bulletin 2009.
Zanzibar City, Zanzibar: Revolutionary Government of Zanzibar; 2010.
Revolutionary Government of Zanzibar: Annual Health Information
Bulletin 2010. Zanzibar City, Zanzibar: Revolutionary Government of
Zanzibar; 2011.


http://www.who.int/mediacentre/factsheets/fs107/en/index.html
http://www.who.int/mediacentre/factsheets/fs107/en/index.html
http://www.who.int/entity/cholera/technical/Resolution_CholeraA64_R15-en.pdf
http://www.who.int/entity/cholera/technical/Resolution_CholeraA64_R15-en.pdf
http://www.africhol.org/country/drc
http://www.rdc-humanitaire.net/index.php/features-mainmenu-48/infographies/1713-rd-congo-situation-du-cholera-en-2011
http://www.rdc-humanitaire.net/index.php/features-mainmenu-48/infographies/1713-rd-congo-situation-du-cholera-en-2011
http://hdl.handle.net/10144/90301
http://www.ehealth.or.ke/facilities/search.aspx?txtsrch=kakum+kombewa&search.x=0&search.y=0
http://www.ehealth.or.ke/facilities/search.aspx?txtsrch=kakum+kombewa&search.x=0&search.y=0
http://www.who.int/entity/cholera/countries/Zanzibar%20(Tanzania)%20country%20profile.pdf
http://www.who.int/entity/cholera/countries/Zanzibar%20(Tanzania)%20country%20profile.pdf

Schaetti et al. BMC Medicine 2013, 11:206
http://www.biomedcentral.com/1741-7015/11/206

53.

54.

55.

56.

57.

58.

59.

60.

61.

Revolutionary Government of Zanzibar: National Guidelines for Integrated
Disease Surveillance and Response (IDSR). Zanzibar City, Zanzibar:
Revolutionary Government of Zanzibar; 2007.

Weiss MG: Explanatory Model Interview Catalogue (EMIC): Framework for
comparative study of illness. Transcult Psychiatry 1997, 34:235-263.

WHQO: The Treatment of Diarrhoea: a Manual for Physicians and Other Senior
Health Workers. Geneva, Switzerland: WHO; 2005.

Nelson EJ, Nelson DS, Salam MA, Sack DA: Antibiotics for both moderate
and severe cholera. N Engl J Med 2011, 364:5-7.

Dromigny JA, Rakoto-Alson O, Rajaonatahina D, Migliani R, Ranjalahy J,
Mauclere P: Emergence and rapid spread of tetracycline-resistant Vibrio
cholerae strains, Madagascar. Emerg Infect Dis 2002, 8:336-338.

WHO: Meeting of the Strategic Advisory Group of Experts on
immunization, October 2009 - conclusions and recommendations.

Wkly Epidemiol Rec 2009, 84:517-532.

Streefland PH: Introduction of a HIV vaccine in developing countries:
social and cultural dimensions. Vaccine 2003, 21:1304-1309.

Pack R, Wang Y, Singh A, von Seidlein L, Pach A, Kaljee L, Butraporn P,
Youlong G, Blum L, Bhutta Z, Santoso SS, Trach DD, Waluyo I, Nyamete A,
Clemens J, Stanton B: Willingness to be vaccinated against shigella and
other forms of dysentery: a comparison of three regions in Asia. Vaccine
2006, 24:485-494.

Martin S, Costa A, Perea W: Stockpiling oral cholera vaccine. Bull World
Health Organ 2012, 90:714.

doi:10.1186/1741-7015-11-206
Cite this article as: Schaetti et al: Comparing sociocultural features of
cholera in three endemic African settings. BMC Medicine 2013 11:206.

Page 16 of 16

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Global cholera burden and sub-Saharan Africa as a hotspot
	Professional versus community-reported burden of cholera

	Methods
	Study settings by country
	SE-DRC: Katanga province, southeastern Democratic Republic of Congo
	Western Kenya: Nyanza province
	Zanzibar archipelago, Tanzania

	Survey design and instrument
	Ethics statement
	Approach to analysis

	Results
	Sample characteristics
	Identification, perceived seriousness, fatality and past experience of cholera
	Patterns of distress: priority symptoms and psychosocial impact
	Perceived causes
	Knowledge of prevention and priority of hygiene and sanitation
	Help-seeking behavior
	Vulnerability to the illness

	Discussion
	Implications for regional cholera control policy and action

	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


